Three methods are considered in this paper: Simple exponential smoothing (SES), Holt-Winters exponential smoothing (HWES) and autoregressive integrated moving average (ARIMA). The best fit model was then used to forecast Zambia's annual net foreign direct investment (FDI) inflows from 1970 to 2014. Foreign direct investment is foreign capital investment to Zambia. Throughout the paper the methods are illustrated using Zambia's annual Net FDI inflows. A comparison of the three methods shows that the ARIMA (1, 1, 5) is the best fit model because it has the minimum error. Forecasting results give a gradual increase in annual net FDI inflows of about 44.36% by 2024. Forecasting results plays a vital role to policy makers. Decision making, coming up with good policies and suitable strategic plans, depends on accurate forecasts. Zambian FDI policy makers can use the results obtained in this study and create suitable strategic plans to promote FDI.
cally a recursive computing procedure [1] . The HWES method prediction items are obtained as a weighted average of past observed values where the weights reduce exponentially so that the values of recent observations contribute to the forecast more than the values of earlier observations [2] . ARIMA models can be used to produce forecasts for time series data. The ARIMA model has three parts.
Not all parts are always necessary but it depends on the type of time series data at hand. The three parts are the autoregressive (AR), the integrated (I) and lastly, the moving average (MA). Assumption for the AR part of a time series data is that the observed value depends on some linear combinations of previous observed values up to some maximum lags plus error term. Assumption for the MA part of time series data is that the observed value is a random error term plus some linear combinations of previous random error terms up to some maximum lags [3] .
FDI is foreign capital investment to a country. Foreign direct investment to a country results in increasing productivity, reducing unemployment, and increasing the use of technology. The need for FDI came as a result of shortages in domestic funding sources to finance development projects in developing countries. These developing countries realized that it is through FDI that they can achieve economic growth. According to [4] , FDI excludes loan from international organizations, foreign governments, private commercial banks, stocks and bonds purchased by foreigners but it is an investment where managerial control is done by foreign investors. According to [5] FDI constitute activities such as decision making that are done by firms or groups of firms outside to the country of investment. Furthermore [6] , FDI is defined as an investment that arises when the investor in the mother country invests in another country with an intension to have control on how to manage and run it.
Studies by [7] indicate that there is a positive relationship between FDI and economic growth. However, this positive relationship depends on human capital available in that economy. Furthermore, for countries with very low levels of human capital, then the direct effect of FDI is negative. They further argued that FDI result to competition with domestic investors and as a result the local and already existing businesses are affected negatively hence the weak positive relationship with Economic Growth. Studies by [8] indicate that, FDI inflows in developing countries led to "crowd in" other investment at macro level. Studies by [9] found that FDI inflows led to higher per capita GDP, economic growth rate, productivity growth, higher export in host country and increased backward, forward linkages with affiliates to multinationals.
The main goal for the Zambia government is to increase and sustain FDI inflows beyond the current levels to highly benefit the country. Zambian Forecasting results plays a vital role to policy makers. Decision making, coming up with good policies and suitable strategic plans, depends on accurate forecasts [13] .
Methodology

Simple Exponential Smoothing Model (SES)
Simple exponential smoothing method involves smoothing out random fluctuations of time series data. The method is suitable for forecasting data without trend or seasonal pattern. This method gives past data weights known as smoothing constants that decrease exponentially with time. Below is the exponential smoothing model for time series data t Χ is shown below:
where α is the smoothing constant, 0
X is raw time series data and t X is smoothed data or output. The h -step-ahead forecast equation is 
Holt-Winters Exponential Smoothing Model (HWES)
where α is the smoothing constant, β is the trend smoothing constants, t X is raw data, t X is smoothed data and t b is the trend estimates.
The h -step-ahead forecast equation is
Autoregressive Integrated Moving Average Model (ARIMA)
Stochastic models attributed to Box-Jenkins known as the ARIMA have been found to be more efficient and reliable even for short term forecasting. Further, stochastic models are distribution-free as no assumptions are required about the data [14] . AR model:
MA model:
ARMA model:
where t ϑ is the autoregressive parameter at time t, t ε is the error term at time t and t ϕ is the moving-average parameter at time t [13] .
The Error Measures for Model-Selection
The error measures are used to compare how well models fit the time series.
According to [13] , the best fit or forecasting model is one with minimal errors.
The following error indicators were used in this paper:
Results and Discussion
The SES, HWES and ARIMA models are used to forecasting Zambia's annual 
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For ARIMA model, the procedure is achieved by considering the following steps: identification, model selection, parameter estimation and diagnostic check [13] . The steps are illustrated below:
Step 1: ARIMA model identification:
Time plot is the first step of ARIMA model identification of time series. A time plot of the FDI is plotted in Figure 1 for d = 0 and d = 1. Stationarity can now be checked using visual display of the ACF and PACF graphs in Figure 2 .
The ACF and PACF plots in Figure 2 show that the FDI's time series data are not stable for d = 0 due to its slow decay and therefore nonstationary. For d = 1, the time plot is stationary. According to [15] [16], converting a nonstationary time series to a stationary one through differencing (where needed) is an important part of the process of fitting an ARIMA model.
Step 2: Model selection
The ACF and PACF plots for d = 1 in Figure 2 indicate that the first differenced FDI series are stationary hence require further examination to establish the most suitable ARIMA. Table 1 shows the formula for each error indicator considered in this study. Table 2 shows the details of various ARIMA models along the error measures. Results by [14] demonstrate that an ARIMA model with lowest error measures specifically the AIC is considered the best model for forecasting. In this case an ARIMA (1, 1, 5) is considered as best fit model because it has the lowest value of the AIC statistics.
Step 3: Model fitting and Parameter estimation. The parameters found to be significance at 5% in Table 3 
Step 4: Diagnostic Checking Goodness of fit for time series models involves testing if the model residuals form a white noise process. It is through diagnostic checks that a model can be declared statistically adequate and thereafter can be used to forecast. According to [14] , if the diagnostic tests fails a new process (cycle) of identification, estimation and diagnosis is done until the best fit model is found.
The Plots of ACF, Normal Q-Q and Histogram of Residuals show that the residual are a white noise process. Thus, diagnostic check for an ARIMA (1, 1, 5) model in Figure 3 indicates that the model is good (best fit).
The results in Table 4 show that the ARIMA (1,1,5) model performed better than the SES and HWES models on FDI data for Zambia due to the minimal error. Hence, this model was picked for forecasting.
Forecasts
Forecasting results plays a vital role to policy makers in creating good policies and coming up with suitable strategic plans on FDI. R output of ARIMA (1, 1, 5) forecasts for the next 10 years of annual net Zambia's FDI's inflow is shown in Table 5 . Table 5 shows ten year forecasts for FDI using ARIMA (1, 1, 5) . Trajectory of 
Discussion
Forecasting is key to every field of science. ARIMA (1, 1, 5) can be used to forecast the annual net inflows of FDI to Zambia. This model can be used for both Therefore, the importance of FDI is acknowledged world over. FDI also helps diversify the country's economy (through job creation and increase in productivity), increase export in host country, improve efficiency and have technological spillovers on the already existing firms.
Conclusion
Three models of univariate time-series analysis were considered in this study:
SES, HWES and ARIMA models. The best fit of the three models used in this study was picked based on the model indicating minimum errors. The ARIMA 
